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Table 10.3.1

1979 GM-NPD Data
Percent VMT

10 Minute Engine Off Time

(B)
Average

.:>*  Distance (A) Distance Percent

fvcle Bag (Miles) N porcent (miles) (A)*(B) WT

(  §yce 1 <1 5633 10.41 0.54 - 5.621 0.68

A ) 2 2 9163 16.93 1.72 29.120 3.54
" ) 3 3-4 1838 3.40 3.40 11.560 1.40
i ' 4 s - 923 1.71 - 4.41 7.541 .  0.92
o 5 6 1093 2.02 5.75 11,615 1.41

16 rn{> - 6 > 7 1302 2.41 13.61 32.800 3.98

(11.93)<—

LAd 1 < 4 9826 18.15 2.35 42.653 5,18

2 5= 8 9470 17.49 6.01 105.115 12.76

: 3 9-11 . 2850 5,26 10.31 54,231 6.58

b +°££;W“ 4 12-15 2024 3.74 13.68 51.163 6.21
5 16~18 779 1.44 17.31 24.926 3.03

6 > 19 1670 3.09 32.31 99.838 12,12

(45.88)¢

HFET ¢ & 748 1.38 2.62 3,616 0.44

( s—- 8 1222 2.26 6.25 14.125 1.71

v 5-11 841 1,55 10.19 15.795 1,92
greext 12-15 1068 1.97 13.71 27.009 3.28
St { 16-18 572 1.06 17.39 18.433 2,24
Harn D 15-35 1734 3.20 25.98 83.136  10.09
; / 36-45 423 0.78 40.71 31.754 3.86
73)n«?Lal > 46 953 1.7% 87.18 153,615  18.65

\ (42.19) 4

Total: 54132 100.00 823,666 100.00
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; L
¢ 3
: |
i (B)
' Avorage
: (A) Digtanee Porecont
N Percent (@milos) (A)a(B) YMT
283 20.20 0.32 6.464 1,41
: 190 13.56 1.78 " 23.730 5.19
: 32 2.28 3.42 7.798 1,76
[ 19 1.36 4,46 6§.066 1.33
: }'f 13 0.93 11.24 10.453 2,29
. | | (13.66)
L 310 22.13 2.5 $3.346  12.14
(. ! 321 22.91 5.87 134.482 29.40
i 78 5.57 10.44 38.151 i12.71
53 3.78 13.57 51,298 ° 11,21
13 6.93 17.62 16.387 3.58
X 13 0.93 22.17 20.618 4,51
N (73.33)
@%”~ 1 0.07 3.74 0.262 6.065
S 9 0.64  7.17 4.586 1.00
. ; 19 1.36 10.58 ' 14.389 3.15
: f 14 1.00 13.26 13.260 2.90
f 5 0.36 17.86 6.431 1.41%
R 8 0.39 28.76 16.391 2.38
ﬁ 1 0.07 45,91 3.214 Q.70
i (12.79)
3 1401 100.00 437.465 100.00
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1979 GM- OCS Data
NPD Data (Urban Only)  Adjusted

0.68 1.41 0.78

ST SN B2 S IR TN IR eIz
PESS S E
Vebmorfis @ vtve,

“ 3,54 5,19 4.05 |

1 1.40 1.70 1.60

{1 : 0.92 1,33 . 1.05

w [ P 1.41 1.74 1.61

“ 1 : 3,98 2,29 4.5%6

. ; S R (11.93) - (13.66) - (13.65)

B I M| b s 5.18 12.14 8,30
" ot rw». : sL 8 12.76 29.40 20.46 |

I & R 9¢11 6.58 12.71 10.55

a - ! 12415 6.21 11.21 9,96
S 3 { : 1618 3.03 3.38 4.86 |
W s (45.88) (73.55) (73.56) |
b 2 ¢ 4 N H |
g ; | 0.44 0.0% 0.14 ﬂ
i : 8¢ 8 1.71 1,00 0.52 !
N i 911, 1.92 3.15 | 0.58 _
it R 8 _ 12415 3.28 2,90 0.99 |
X m 618 2.24 1.41 0.68 |

R il 1 1513 10.09 3.58 3.06
: pooofot 2] 46 18.65 - 5.65 w
: R W . (42.19) (12.79) (12.79) |
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; ; ; $_VMT and Average Speed (mph

¥ 1 = Urban vs, Rural

H 1 L ..

= {§~Datd' R ‘ Urban _ Rural

N 5..§2¥;£2 atggony Freeway Artery Local Freeway Artery Local

B 13 o e ;

18 ‘v veT |

SR 1! ' f

Lt 1 1 3Folllows 14.27 52.49 5.32 18.99 7.53 1.41

¥ ' R ) al | 18.28 27.72 2.02 39.96 13.87 1.18
i b © P llow+ 15.11 76.56 8.34

18.40 27.50 13,40 8.90 15,70 16.00
ly " |1 12.79 73.5S 13.66

mph)

olflows | 47.07 23.12 16.86 53.24 44,11 28,74
ral | 50.60 27.05 18.09 52.57 44.31 20.82

11wd 44.74 22.26 16.66
46.00 19.00 19.00 58.00 43.00 32.00 '
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/j&
EwW” a o
\7
e¢Car and CAPE-10 Study, "Development of Revised
: Vellicle Emission-Average Speed Relationships,
L 7 (ERA-460/3~77-011).
'é; satisdics, 1987, Federal Highway Administration.
s s fRof. [10.3).
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Table 2

Rural - interstate 57.7 mph

- other principal arterial 46.3

.=~ minor arterial 40.5

- major collector 34.3

- minor collector 29.3
Urban -~ interstate 46.8

- other freeways and expwys . 46.2

- other principal arterials 19.1

- minor arterial 19.2

- ccllector 19.5

Monitoring System

FHWA Mcdeled Roadway Speeds by Functional Class (1987)

All autos, vans
Roadwa' Functiocnal Classes and pjickups

Source: rederal Highway Administration, Highway Performance

@002

All trggks

43.2 mph
35.8
33.1
28.8
24.3

8.9
36.8
16.1
"16.1
16.2
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cCLORG )A 0.7 e1.4 8.1 sr.r s0.% [T Te? 3.3 7.6 8.9 87.9 0.3
NAMA]D T 304 58,58 5.7 [N T 14/ a0 (N7 31.3 30.7 32.1 2.4 6.8
10AND 9.9 s3.9 (TN} [TTR] 0.0 606 6.0 3.0 3. 9.2 547 6.9 €3.0
1L thot s 6.4 57.2 3.0 5.9 1470 e 47 %.0 CUS 2.3 4.0 a3.0 0.6
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EANSAS .3 s7.6 e ra s T 55.8 Le.9 33.3 37.8 TR
KEATUCYY a6 5.8 [T 273} iar 0.9 50.6 3.9 oS8 33.2
LOUIS SARA 8.7 [ 2.6 62.4 [T 84.3 2.3 9.3 34.9 2.6
4] 1 39.9 a7.. e (72 e 3.4 .8 -s.2 359 62.3
HARFL A 6.t sy.4 1.7 3.4 3. 56.3 (2r1 e [¥/23
RASSACRUSLTES 3.6 3.6 59.3 3.1 3.6 6.4 ) 13 4] tav
NICHICAR 2.6 9.9 3.4 £3.9 05 6.0 34.4 s 2 sL.0
NIPMESOTA ».0 57.6 3.8 1479 [y (73 7.3 3.7 s¢. 9 3.0
MISSISSAPPY 9.3 0.2 " o [y 1979 2.5 2.7 5.6 85.2 s1.9
nSSowR 8.9 39.1 54.3 “we 4 14 3?6 53.2 3.7 62-1 5.9
TN TARA 37.> 39,0 tas) Al [¥T2] Tary 8.2 52.2 .9 0.0 as.7
RESRASKA 3%.1 Se.e ) A t4r3 g 3’.3 3%.7 7.0 $3.2 3.
SEVABA 7.6 ..2 $5.5 24,5 .7 61.0 7.8 5%.0 5.9 5.0 €3.¢ 52.9
MEW BANPSHIRE .2 8.y 8.4 3.4 59.3 80.7 6. 4 3%.0 9.2 4.9 0.7 871
BEV JEASEY s7.7 7.8 %.% 3.6 [T s).9 9.3 3.3 Tyl {8 [} s3.7
MEW MERICO 1.3 se.¥ iV se.7 tar i ) 2. 2.8 8.8 8.2 se.9
NV YOAK 61.9 61.4 38.2 6s.5 %4.3 4.6 62.¥ €9.6 sa.¢e 53.3 53.0 .2 57.6
RORTW CARDR 1WA 3.0 3ra [L A4 t4s 0 8.1 0.6 I 6.9 35.8 32.8 54.2 $0.4 6.8
NORTH CAROIA 57,9 9.3 Yy 42 (T2 4/ 11721 A e 0 LY ] N ¢6.3 s8.9
oHLo an.s s9.¢ 37.e 3.0 580 s3.9 €0.0 cs.a an_a 6.2 33.7 6.2 2.4 8.2
OXLANDRA 56.6 57.8 %%.2 ¢r.0 4 ) e .9 2.0 63.0 56.8 7.0 63.0 57.0
CREEON 9.7 %e.2 55.4 1.0 [ Y98 3 6. ¢ 9.2 3%.5 8.2 3.2 .7 3.4 36.0
PERNSYLVANIA .6 68,3 0.2 3.9 %0.3 $0.2 .6 32.9 54.2 0.6 .3 3.1 6.7
RMOBE  ISLAND s7.0 s?.2 6.3 3.9 sr.» sr.e 4.9 I b (¥ h ’ “we 373
SOUTH CAROL IRA 3.3 5.3 (T4 (1A o e [¥7X] %3 %.3 ©z.4 59.2 8.2
TH_OAROTA 87.2 4.3 a4 igre 1.3 0.9 €s.3 57.6 5.2 €1.3 58.7 4.5
TEEMESSEC 5.8 9.2 (YVa) Y7a) (V) [TTA! Y 2] 5%.2 4.2 eZ-1 $1.4 5%.12
IEXAS 9% .4 S6. 4 5€.% 61.9 [¥YA) 47 i) 37.8 [ 1 3 64.3 3.5 5.6
UTAM 9.2 54.5 3.1 %6.9 (F78] 19) (YT 8 O $5.5% £3.2 €0.0 54.4
vERAMORT s7.2 574 19/ 1472 LI 39,3 6.3 6.3 56.5 £2.3 1479 s7.2
I 3.8 S6.0 55.0 $1.0 . 3% 0 59.0 £3.0 51.4 53.0 0.8 $2.0 4.2
WASE NG TON 3.y 30,4 7.z 6F. ¢ LN TN (¥ 73 14712 LY T} cari 2.2 5Z.6 19.2 6e.2 6.2
VST VINGINIA g 1870 47> [X73] ty ) 3.8 €1.? 1478 W 14/ 33.0 sa.8 €0.9 3S. % 51.7 sy.6
wisconsin 87.9 sa.3 641 s¢.0 &3.7 [YTX] {4s3 Yral " sy 50.9 8.2 €3.6 9.9 a7 0 €3.9
T &§0.€ e 8.3 (272} [t72) 1477 e "y Y72} 1972 as.0 LA 6.9 §8.0 $8.2 6.3
AVERACE as.0 LT N ] 4.0 6.8 s..9 s3.4 5¢.0 se.1 se.7 $9.7 .7 5.3 8.8 56.¢ 2.8 §0.3 6.0 6.3 3.2
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TABLE 2A
MEAN VALUES FOR URBAN ONLY TRIPS

Enging 0£f Timo®

CEARACTERISTIC 0 MIN. 5 MIN. 10 MIN. 1S MIN. 20 MIN.
1. ¥ of trips/dayos 6.6 5.4 4.7 4.3 3.9
2. Timoe simco lage trip (hrs) 3.3 4.0 4.6 5.1 5.5
3. Avorago teip spood (mph) 21,1 20.1 18.5 17.1 15.9
4. Avo. drivirg gpood (mph) 28.8 28.8 28.8 28.8 28.8
S. Digtamec of trip (milas) 3.3 4.0 4,6 5.1 5.6
6. 0 of steps Quring trip 6.0 7.4 8.5 9.4 10.2
7. Distamec bewa seeps (milag) 0.55 0.55 0.88 0.55 0.55
8. Totad tico of trip (mim) 9.3 12.0 15.1 18.0 21.0
9. Total tico steppod (min) 2.5 3.6 5.4 7.3 9.4

10. Total timo movisg (mim) 6.8 8.4 9.7 10.7 11.6

11. © of teips amnlyscd 1434 1158 1000 200 828

12, Hot staore/cold start raties

a. 1 hr min for cold start 1.4 0.94 0.69 0.52 0.40
b. 4 hr mimn for cold starc 3.5 2.7 2.2 1.9 1.7
c¢. 6 hr mian for cold start 4.8 3.7 3.1 2.7 2.4
d. 8 Rheg mim for cold stare 5.2 - 4,1 3.4 3.0 2.7
e. 12 hr min for cold start 11.7 9.2 8.0 7.1 6.5
TABLE 2B
MEAN VALUES FOR URBAN AND/OR RURAL TRIPS
Engino Off Timeo
CEARACTERISTIC 0 MIN. 5 MIN. 10 MIN. 15 MIN. 20 MIN.
1. § of tripg/day 7.2 5.8 5.0 4.5 4,2
2. Timo gimec last trip (hrs) 3.2 3.9 4.5 5.0 5.3
3. Avorago trip spocd (mph) 25.1 23.8 22.2 20.6 19,3
4. Ave. drivirg spood (mph) 32.7 32.7 32.7 32.7 32.7
5. Distomeo of trip (milgo) 4.4 5.5 6.3 7.0 7.5
6. 0 of stops durimg trip - 6.0 7.5 8.6 9.5 10.3
7. Distamec btwm stops (miles) 0.73 0.73 0.73 0.73 0.73
8. Total time of trip (mim) 10.5 13.8 17.0 20.3 23.4
9. Total timo stopped (min): 2.4 3.7 5.5 7.5 « 9.5
10. Total timo moving (min) 8.1 10.0 11.5 12.8 13.8
1i1. @ eripc amalyszed 1795 1443 12585 1131 1047
12. Hot start/cold start ratios )
a. 1 hr min for cold start 1.4 0.93 0.68 0.52 0.40
b, 4 hz min for cold start 3.7 2.7 2.3 1.9 1.7
c. 6 hr mim for cold start 5.0 3.8 3,2 2.8 2.5
d. 8 hr min for cold start 5.4 4.1 3.5 3.0 2.7
e. 12 hr min for cold start 11.9 9.4 8.0 7.1 6.5

a8 Eagiso Of£f Timo = tho minimum time am ongine off poriod must exceod
bofere a trip is comsiderod emded. Scqueantial oporatioms with engimo
off poriods less than or cqual to these amounts ware included im tho
samo ¢trip.

o For calculating this parameter, we havo excluded all days vhoro any

nos-urbas trip occurged. (The 251 days wag thorefore roduced to 188
urbap days.)
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[Percent of vehicles having VMT on trips with avgerage speeds >

For example, going down the 30 mph column to 13...means that 13% of vehicles
had over 80% of VMT on trips with average speed greater than 30 mph

20 mph 25 mph 30 mph 35 mph 40 mph 45 mph 55 mph
No VMT over... 6.3 10.6 17.1 26.2 37.3 49.9 75.8
Over 10 % VMT 8 85.2 75.4 62.5 52.5 31.8 10
Over 50% VMT 74.8 56.9 40.3 26.6 21.2 7.5 1
Over 80% VMT 41.6 24.4 13 6.9 3.1 1.2 0.1
Over 90% VMT 22.3 11.1 4.8 2.5 1.3 0.5 0
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MEDE® RIAVN ikt
SUTBCY: Mcwor to RN/ guoctien 2
RO Jim Gruver o b= 0193
R85 - Jin
Wa hevo ne idca vhnt HEDS 40 Qd ean ROt GorORt.
o ingesmntien in Tablo 2 of Paul ¥Yertwmg’c RO WD ProviEed by
Farzy Caldwoll apd o8 foikon Lrem QR S EA0C Yoar Analynsic wsing
B8 datn xoprxosoating 1987. In Tablo 2 <he Urbon othor] £2QCQYsC
and QPEOCCOYs 0pcCd as  incorxzuetly rceoxded as 46-.27 Dph - cod
sheuld bavo boon 44.3 =pb.
Updatod Tablo 2 valucs fexr 1989 data yooxr (ruported in 990) aro
provided bolow:
EODELED AR BY FOTICEXCIING (1989}

A1 qukes, vang

Rurnl = intcxotate 87.3 43,
thee principal srierial 4504 36,
= miner artorinl 39,9 33.
= majer eellcekoxr 35.% © B9
= plnor collcstor 36,5 .
Urban - interstate 6.9 39.
= othoxr Lrocways and oXPUYs 43,3 38, *
o othor principal artorials 18,9 164
= minor arterigls 19,6 18, .
< collcetero 19,6 i6.
SOURCE 2 Fodoral Righway Adminictratiem, Hidghtay Pocfernance
Hondtoring Syctem, Impact Amalycis fer 1989 baze yeax
NOTE: DigLaxoneos ip average oygtcm opords evoxr €l Day im
paxt bBo duo to using dmgorcaat @q‘;a <) @Ql%ﬁa@o tha,
Speeds.
Revised @pccélo eqn bg @b@@%&ﬁg}d on an cnnwnl Babid.
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E. H. PECHAN & ASSOCIATES, INC.

5537 Hampstead Way
Springfield, YA 22151
(703) 842-1120

December 29, 1988

Ms. Robin Miies-McLean

PM=-221

U.S. Environmental Protection Agency
401 M Street, Sw

Washington, ¢ 20460

SUBJECT: Motor Vehicle Emission Calculations
Dear Robin:

To follow up on the questlon raised during yesterday's
conference c¢all about assigning vehicle speeds to roadway types,
T called DOT-FHWA and spoke with Mr. Harry Caldwell. His group
uges the Hiagnwav Perfcrmance Monitoring System medel, which
contains A mrdule that estimates effective speeds for seven
vehicle types by roadway functional class. NEDS assignments of -
roadway types tc vehicle speeds is shown in Table 1.. This can be
compared with tha FHWA modeled roadway speeds by functional class
in Table 2. Obviously, the FHWA values are quite different from
NEDS values for many roadway types (see, for example, urban-other
principal arrterials) and would lead to a much different emission
estimate if \opxxed. We should probably find out more about the
FHWA values hefore using them, but I wanted to let you know that
data on Véhl"ie zpeeds by roadway class are avajilable.

Sincerely,

Wil

im Wilson

JW/KE

cc: Phil Lorang L//‘
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Table 1 CLL
NEDS Assignment of Roadway Types to Vehicle Speeds

Percentage of
Assigned Vehicle’  Total National

Roadway Type Speed (mph) YMT
Rural - interstate 50 mph 8.7 .
- other principal arterial 8.2
- minor arteriail 7.7
Urban - interstate 12.2
- other freeways and expwys 5.5
- other principal arterial 15.7
Rural - majcr collector 45 mph 9.2
- minor collactor 2.4
- local 4.9
Urban - minor arterial : : 11.4
Urban - colliactor : 19.6 mph 5.0
- local 9.0 |




